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The asymmetric unit of the title compound, C 3 oH 48 02, 
contains two independent molecules, the main difference 
between them being that the isopropenyl group is rotated by 
approximately 180°. In each molecule, the fused six- 
membered rings have chair-chair-chair-chair conformations 
and the cyclopentane ring adopts an envelope conformation 
with the C atom bearing the hydroxymethyl group as the flap. 
All ring junctions are /raws-fused. With the exception of one of 
the methyl groups adjacent to the C=0 group, all the methyl 
groups are in axial positions. The isopropenyl group is 
equatorial and the hydroxymethyl group is in an axial 
orientation. In the crystal, weak C— H- ■ O interactions link 
the molecules into chains along [010]. Weak intramolecular 
C— H- ■ O hydrogen bonds are also observed but the hydroxy 
groups are not involved in hydrogen bonds. 

Related literature 

For the synthesis of betulone, see: Hase et al. (1981). For the 
isolation of betulone from plants, see: Cole et al. (1991); Reyes 
et al. (2006); Diouf et al. (2009); Liu et al. (2010); Kim et al. 
(2002); Garcez et al. (2003); Fuchino et al. (1996). For the 
biological activity of betulone, see: Alakurtti et al. (2010); 
Hata et al. (2002); Reyes et al. (2006). For related structures, 
see: Mohamed et al. (2006); Ding et al. (2009); Drebushchak et 
al. (2010); Boryczka et al. (2011, 2012a,b). 




CH 2 OH 



Experimental 

Crystal data 

C30H48O2 
M, = 440.71 
Orthorhombic, 7*2,2, 2, 
a = 9.4447 (3) A 
b = 19.1818 (6) A 
c = 28.1141 (7) A 

Data collection 

Oxford Diffraction diffractometer 
with a Sapphire3 detector 

Absorption correction: multi-scan 
(CrysAlis RED; Oxford 
Diffraction, 2008) 
Tna,, = 0.960, r mttx = 0.986 

Refinement 

R[F 2 > 2a(F 2 )} = 0.051 

wR(F 2 ) = 0.141 

S = 1.03 

5036 reflections 

609 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 5093.3 (3) A 3 
Z = 8 

Mo Ka radiation 
\l = 0.07 mm -1 
T = 100 K 

0.60 x 0.56 x 0.20 mm 



61473 measured reflections 
5036 independent reflections 
4401 reflections with 1 > 2a(l) 
R in . = 0.055 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.55 e A" 3 

Ap mi „ = -0.50 e A~ 3 



D-H- 


■A 




D-H 


H- ■ A 


D -A 


D-H - A 


C13A- 


-H13.4- 


■02A 


1.04 (4) 


2.52 (3) 


3.186 (4) 


122 (2) 


C13B- 


-H13B- 


■02B 


1.02 (3) 


2.47 (3) 


3.165 (4) 


125 (2) 


C19A- 


-H19/1- 


■02 A 


0.95 (4) 


2.45 (4) 


3.006 (5) 


118 (3) 


C22B- 


-H22C- ■ 


■oib' 


1.05 (4) 


2.56 (4) 


3.567 (4) 


160 (3) 



Symmetry code: (i) — x, y + \, — Z + \. 

Data collection: CrysAlis CCD (Oxford Diffraction, 2008); cell 
refinement: CrysAlis RED (Oxford Diffraction, 2008); data reduc- 
tion: CrysAlis RED; program(s) used to solve structure: SHELXS97 
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: Mercury (Macrae et al., 2006); 
software used to prepare material for publication: publCIF (Westrip, 
2010). 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LH5603). 
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Lup-20(29)-en-28-ol-3-one (betulone) 

Stanislaw Boryczka, Ewa Michalik, Joachim Kusz, Maria Nowak and Elwira Chrobak 
Comment 

Betulone (lup-20 (29)-en-28-ol-3-one) also known as betulonic alcohol, is a pentacyclic triterpene of the lupane type 
which was first isolated as a natural product from Betula lenta in 1991 (Cole et al, 1991). Betulone can be also isolated 
from various plants for example Maytenus cuzcoina and Maytenus chiapensis (Reyes et al, 2006), Betula alleghaniens 
(Diouf et al, 2009), Excoecaria agallocha (Liu et al, 2010), Ilex macropoda (Kim et al, 2002) and Terminalia 
glabrescens (Garcez et al, 2003). The continually growing interest in betulone and its derivatives results from their wide 
spectrum of biological activities such as anti-inflammatory (Reyes et al, 2006), anti-leishmanial (Alakurtti et al, 2010) 
and anticancer (Hata et al, 2002). 

The structure of betulone is based on the 30-carbon skeleton comprising of four 6-membered rings and one cyclo- 
pentane ring. It has three available sites for simple chemical modification, namely: keto group at C3, primary hydroxy 
group at C28 and isopropenyl side chain at CI 9. These groups and their positions, mutual distances and orientation with 
respect to the rings can influence hydrogen bonding and the interactions of betulone with other active sites of surrounding 
species. 

Betulone is also known as a derivative of betulin, which is one of the most plentiful triterpenes comprising up to 30% 
dry weight of the outer bark of the white birch. In comparison to betulin, the content of betulone in the outer bark of 
different tree species is very low, e.g. about of 0.03% in Betula platyphylla (Fuchino et al, 1996) and for this reason the 
isolation from raw plant material is poorly profitable. A more effective method to obtain betulone with high yield is to 
carry out synthesis from betulin (Hase et al, 1981). The crystal structure of betulone has not been reported until now. 
However, the crystal structures of betulonic acid-DMSO and betulonic acid-DMF solvates (Boryczka et al, 20126) were 
earlier described. In addition, the structure of betulinic acid-DMSO solvate (Boryczka et al, 2012a) has also been 
reported. In the present work, we describe the crystal structure of betulone in order to gain a better understanding of the 
structure-activity relationships of this important molecule. Betulonic alcohol was obtained by oxidation of naturally 
occurring betulin in a one-step reaction utilizing Jowes-oxidation (Cr0 3 /H 2 S0 4 in acetone-water solution) as the side 
product. 

The asymmetric unit contains two independent molecules (I A and IB). A schematic drawing of the ring and atom 
labeling is shown in Fig. 1 and the asymmetric unit is shown in Fig. 2. All bond lengths and the angles show normal 
values. The cyclopentane ring adopts an envelope conformation and the cyclohexane rings are all in chair conformations. 
All the ring junctions in the lupane nucleus are trans-fused. A similar ring conformation is also observed in 20 (29)- 
lupene-3/?,28/?-diacetate (Mohamed et al, 2006), 3,28-diacetoxy-29-bromo-betulin (Ding et al, 2009) and also in betulin- 
ethanol (Drebushchak et al, 2010), betulin-DMSO (Boryczka et al, 2011), betulinic acid-DMSO (Boryczka et al, 
2012a) solvates. However, the conformation of ring A in betulone differs significantly from that observed earlier for 
betulonic acid-DMSO and DMF solvate, where ring A adopts a boat conformation. The molecules are packed along the a 
axis, in a zigzag fashion, parallel to the be plane (Fig. 3). The cyclopentane ring is in an envelope conformation with the 
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C17 atom being displaced from C18/C19/C21/C22 plane by 0.656 (4) A (IA) and 0.674 (4) A (IB). The C17— C18— C19 
— C21 and C19— C21— C22— C17 torsion angles are 27.0 (4)°, -25.4 (4)° (for IA) and 27.5 (3)°, -26.1 (3)° (for IB) 
respectively. The methyl groups C24, C25, C26, C27 occupy axial positions, but the methyl group C23 and isopropenyl 
group at C19 are equatorial. Fig. 4 shows the different orientations of the isopropenyl groups in the two independent 
molecules, (IA and IB). The value of the C21 — C19 — C20 — C29 torsion angle describes the orientation of the 
isopropenyl group is equal to 92.3 (4)° (IA) and -98.8 (4)° (IB). The value of the C21— CI 9— C20— C29 torsion angle 
for betulin-DMSO and betulin-ethanol solvates are -96.8 (5)° and 88.6 (5)°, respectively. The hydroxymethyl group is 
attached to atom C17 of ring D in an axial orientation. No classical hydrogen bonding involving the hydroxy groups is 
observed. In the crystal, weak intermolecular C — H— O interactions link molecules into chains along [010]. Weak 
intramolecular C — H— O hydrogen bonds are also observed. 

Experimental 

Betulonic alcohol was obtained by oxidation of naturally occurring betulin in one-step reaction utilizing Jewes-oxidation 
(Cr03/H 2 S04 in acetone-water solution) as the side product. The crude material was subjected to column chromatography 
on silica gel and eluted with CH2CI2/C2H5OH (40:1, v/v). Betulonic alcohol [m.p. 367-369K, lit. m.p. 367-369K, Hata et 
al, 2002), 7?f=0.68 (silica gel, CH2CI2/C2H5OH, 40:1, v/v)] was crystallized from methanol, yielding colorless single 
crystals suitable for the X-ray analysis. 'H NMR (500 MHz, CDC1 3 ) and EI MS data were identical with reported data 
(Hata et al, 2002). 

Refinement 

The aromatic hydrogen atoms were treated as riding on their parent carbon atoms with d(C — H) = 0.95 A and assigned 
isotropic atomic displacement parameters equal to 1.2 times the value of the equivalent atomic displacement parameters 
of the parent carbon atom [{/ lso (H)= 1.2U eq (C)]. The methylene H atoms were constrained to an ideal geometry with d(C 
— H) = 0.99 A° or d(C— H) = 0.95 A (for terminal methylene group) and £/ iso (H) = 1.2U eq (C). Methyl H atoms were 
constrained as riding atoms, fixed to the parent atoms with distance of 0.98 A° and (7j S0 (H) = 1.5U eq (C). hydroxy H atoms 
were constrained as riding atoms with d(0 — H) = 0.84 A and t/i S0 (H) = 1.5U eq (0). Hydrogen atoms involved in weak 
hydrogen bonds were refined freely with £/i S0 (H) equal to 1.2U eq of the parent atom. In the absence of significant 
anomalous dispersion effects the Friedel pairs were merged. 

Computing details 

Data collection: CrysAlis CCD (Oxford Diffraction, 2008); cell refinement: CrysAlis RED (Oxford Diffraction, 2008); 
data reduction: CrysAlis RED (Oxford Diffraction, 2008); program(s) used to solve structure: SHELXS97 (Sheldrick, 
2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: Mercury (Macrae et al, 
2006); software used to prepare material for publication: publCIF (Westrip, 2010). 
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Figure 3 

View of the unit cell along the crystallographic a axis. 




Figure 4 

Different orientation of isopropenyl group virewd towards the C19/C20/C29/C30 plane in IA and IB. 
Lup-20 (29)-en-28-ol-3-one 



Crystal data 

C30H48O2 
M r = 440.71 
Orthorhombic, F1{L{1\ 
Hall symbol: P 2ac 2ab 
a = 9 .4447 (3) A 
b = 19.1818 (6) A 
c = 28.1141 (7) A 



V= 5093.3 (3) A 3 
Z=8 

7^(000) = 1952 

Z) x = 1.149 Mgm 3 

Mo radiation, 1 = 0.71073 A 

Cell parameters from 24992 reflections 

6 = 2.5-34.6° 
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ju = 0.07 mm 1 
T= 100 K 

Data collection 

Oxford Diffraction 

diffractometer with a Sapphire3 detector 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
Detector resolution: 16.0328 pixels mm 1 
to scan 

Absorption correction: multi-scan 

(CrysAlis RED; Oxford Diffraction, 2008) 
T mm = 0.960, r max = 0.986 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F 2 >2a(F 2 )] = 0.051 

wR{F 1 ) = 0.141 

S = 1.03 

5036 reflections 

609 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Plate, colourless 

0.60 x 0.56 x 0.20 mm 



61473 measured reflections 
5036 independent reflections 
4401 reflections with / > 2a(I) 
Rm = 0.055 

^max 25.1 . Omin 2.5 

h = -8— >11 
k= -22^22 
/ = -33^33 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w= l/[a 2 (F 2 ) + (0A099P) 2 ] 

where P = (F 2 + 2F 2 )/3 
(A/(7) max < 0.001 
Ap max = 0.55 e A" 3 
Ap™ = -0.50 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional 7?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > aiF 2 ) is used 
only for calculating .K-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


Tl *ITJ 

^iso ' ^eq 


OlA 


1.1431 (3) 


0.77637 (14) 


-0.03486(10) 


0.0509 (8) 


02A 


0.6372 (4) 


0.28035 (18) 


0.08472 (12) 


0.0727(11) 


H2A 


0.7190 


0.2945 


0.0914 


0.109* 


CIA 


1.0227 (4) 


0.60249 (18) 


-0.04338 (11) 


0.0299 (8) 


H1AA 


0.9311 


0.6232 


-0.0531 


0.036* 


H1AB 


1.0404 


0.5616 


-0.0640 


0.036* 


C2A 


1.1415 (4) 


0.6566 (2) 


-0.05138 (13) 


0.0385 (9) 


H2AA 


1.2343 


0.6339 


-0.0461 


0.046* 


H2AB 


1.1383 


0.6727 


-0.0848 


0.046* 


C3A 


1.1299 (4) 


0.71811 (19) 


-0.01944(13) 


0.0320 (8) 


C4A 


1.1037 (4) 


0.70497 (18) 


0.03356 (12) 


0.0309 (8) 


C5A 


0.9920 (3) 


0.64490 (17) 


0.03958 (11) 


0.0255 (7) 


H5A 


0.9010 


0.6656 


0.0282 


0.031* 
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Co A 


A A^l A f A\ 

0.9629 (4) 


0.62503 (19) 


A AA 1 A C / 1 1 \ 

0.09145 (11) 


a m i a 

0.0329 


T T£ A A 

H6AA 


1 A A AC 

1.0405 


A C AC 1 

0.5951 


a 1 m c 

0.1035 


A A 7 A A 

0.039* 


T I£ A r> 

HoAb 


0.9594 


0.66 / / 


A 1 1 1 1 

0.1113 


A AO Ask 

0.039* 


L7A 


A OH A / A\ 

0.8220 (4) 


A COCAO /1A\ 

0.58598 (19) 


A AAC 1 A / 1 1 \ 

0.09519 (11) 


A AO 1 1 

0.0332 


T [I A A 

H /AA 


A H A A *7 
0. /44 / 


A 1 *7C 

0.61 /5 


A AOCA 

0.0550 


A A/1 A* 
0.040* 


T T*7 A D 

H7AB 


A OACA 

0.8050 


A ZH")H 

0.5737 


a non 

0.1289 


A A A A* 

0.040* 


C8A 


A O 1 C7 / A\ 

0.8157 (4) 


A C1 O "7~7 /1 ON 

0.51877 (18) 


0.06497 (10) 


A A7/"7 

0.0267 


C9A 


A O f A O /O \ 

0.8698 (3) 


A O C A A / 1 n\ 

0.53544 (17) 


A A1 T /|A / 1 r\\ 

0.01340 (10) 


0.0218 


TUA A 

H9A 


0. /955 


0.5666 


A AAAC 
—V.VVVD 


A AO 

U.U26* 


C10A 


1 A110 /") \ 

1.0118 (3) 


A fTOAA / 1 T\ 

0.57800 (17) 


A AAO/"1 /1 1 \ 

0.00863 (ll) 


0.0251 


nil a 

C11A 


A 0/"/^/1 / A\ 

0.8664 (4) 


0.46982 (17) 


A A l Tf A /1 1 \ 

-0.01759 (11) 


A Al /" /I 

0.0264 


T T 1 1 A 

H11A 


n ao 1 o 

0.9318 


A A ~i A H 

0.4347 


A A A A 1 

—0.0041 


A A77 sfc 

0.032* 


Hi Id 




A A O 1 £ 

0.4816 


—0.0500 


a 

U.U32 T 


r* 1 1 o a 

L12A 


A nin^ /o \ 

0.7174 (3) 


A A~) O C A it H\ 

0.43854 (17) 


-0.02076 (10) 


A AO /I A 

0.0249 


H12A 


0.7214 


A ") A A 1 

0.3943 


A AO O O 

-0.0388 


A AT A^; 

0.030* 


tti 

H12B 


A /TC A O 

0.6545 


0.4710 


-0.0382 


A Al A* 

0.030* 


C13A 


A £CC1 \ 

0.6552 (3) 


0.42468 (17) 


A AIOA/1 /1A\ 

0.02894 (10) 


A AT A A 

0.0240 


TTI 1 A 

HI JA 


a too //i \ 

0.723 (4) 


0.3924 (18) 


A Ay)TO / 1 0\ 

0.0478 (12) 


A AO Ask 
0.029* 


C14A 


0.6565 (3) 


0.49143 (17) 


0.060 15 (10) 


0.0244 


C15A 


A CAT? / /I \ 

0.5923 (4) 


a a n O ZO\ 

0.473 o (2) 


A 1 AAzTI / 1 1 \ 

0.10962 (11) 


A A7 C A 

0.0359 


t_ti c a 
H15A 


a /;^;a 1 
U.ooUl 


A /l 4 OA 

0.4439 


A 1 OTA 

0.12 /U 


A A/1 1 * 

U.U43* 


tti fn 

H15B 


a con 

0.5823 


A C 1 "7 "7 

0.5177 


A 1 OTO 

0.1278 


A A /) 0 * 

0.043* 


C16A 


A /I /I /"A / /I \ 

0.4469 (4) 


0.4367 (2) 


0.10862 (12) 


0.0374 


T r i r a 

HloA 


A A 1 O £ 


U.423s 


0.1414 


A A A C * 

U.U45* 


t_ti £D 


a in 
0.3 /42 


A A £Q£ 

U.4686 


A AOCC 

0.0955 


A A/1 C * 

U.U45* 


C17A 


A A C S~ A / A\ 

0.4564 (4) 


A 1T1 f /" / 1 A\ 

0.37156 (19) 


0.07795 (12) 


0.0341 


C18A 


A f S A\ 

0.5063 (4) 


A ")A11A /1 0\ 

0.39H9 (18) 


A A n "7 A / 1 1\ 

0.02774 (11) 


0.0268 


H18A 


0.4399 


A /I 1 O A 

0.4280 


0.0160 


A All* 

0.032* 


1 n a 

C19A 


A A "7A 1 / A\ 

0.4791 (4) 


A 1^CC\£L /1 0\ 

0.32596 (18) 


A AAT71 /1 T\ 

-0.00271 (13) 


A AO A 1 

0.0341 


H19A 


A C C O / A \ 

0.558 (4) 


0.296 (2) 


0.0026 (13) 


0.041* 


C20A 


0.4436 (4) 


A ") ") O O ,1 / 1 A\ 

0.33884 (19) 


A ACOA /1 1\ 

-0.05530 (13) 


0.0352 


C21A 


A ") C 1 A /C\ 

0.3519 (5) 


0.2879 (2) 


A AT) 1 A /1 C\ 

0.02319 (15) 


A AC 1 A 

0.0510 


T_ro 1 a 
H21A 


A o/;on 

U.2oo9 


A OOyt/f 

U.2s4o 


A AA 1 O 


A A£ 1 * 


H21B 


a *) nan 

0.3799 


0.2403 


0.0331 


0.061* 


C22A 


A O 1 T"> / C \ 

0.3172 (5) 


0.3332 (2) 


A A/"/"A1 /1 C\ 

0.06692 (15) 


A A A O A 

0.0489 


T T1 1 A 

H22A 


0.2406 


0.3667 


A ACA/" 

0.0596 


A AC A* 

0.059* 


H22B 


A '"> 0*70 

0.2878 


A T AT A 

0.3039 


A AA A 1 

0.0941 


A AC A* 

0.059* 


C23A 


1 A/I/"/' / ,4 \ 

1.0466 (4) 


A / 1 A\ 

0.77220 (19) 


A AC/"OA /1 /I \ 

0.05630 (14) 


A A A AA 

0.0409 


H23A 


1.1071 


0.8115 


0.0473 


0.061* 


H23B 


1 A A f C 

1.0465 


0.7673 


A A A 1 A 

0.0910 


A A/" 1 sk 

0.061* 


H23C 


A A A AO 

0.9498 


0.7807 


A A A C 1 

0.0451 


A A^ 1 * 

0.061* 


C24A 


1 1 C AO / /I \ 

1.2508 (4) 


a /"om /i \ 

0.6891 (2) 


A AC/"/'') /1 C\ 

0.05663 (15) 


0.0453 


T 11 y| A 

H24A 


1.2978 


A /"C 1 O 

0.6518 


A AO O O 

0.0388 


A AAOA 

0.068* 


H24B 


1.2372 


0.6745 


0.0897 


0.068* 


H24C 


1.3095 


0.7312 


0.0558 


0.068* 


C25A 


1.1442 (4) 


0.5352 (2) 


0.02094 (14) 


0.0364 


H25A 


1.1341 


0.4879 


0.0083 


0.055* 


H25B 


1.1554 


0.5331 


0.0556 


0.055* 


H25C 


1.2278 


0.5574 


0.0068 


0.055* 
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L26A 


0.9099 (4) 


A A £L A O £L /1A\ 

0.46436 (19) 


A AAAAA /1 ^) 

0.09009 (12) 


A AO A O ZO\ 

0.0342 (8) 


H26A 


1.0051 


0.4836 


0.0946 


0.051* 


H26B 


0.9155 


a a oo 1 

0.4221 


0.0705 


A AC 1 * 

0.051* 




0.8690 


A /I COO 


A 1111 

U.1211 


A AC 1 sk 
U.U J 1^ 


C27A 


A CC70 

0.557e (4) 


A C /I 0"0 1 / 1 '7\ 

0.54781 (17) 


a (nolo / 1 o\ 

0.03828 (12) 


A AO A 1 ZO\ 

0.0291 (8) 


H27A 


0.4591 


0.5325 


A A A A O 

0.0408 


0.044* 


H2 /B 


A 

U.3B23 


A C C AH 

0.554/ 


A AA/I "7 
U.U04 / 


A A/1 A * 

U.U44* 


H27C 


0.5699 


0.5918 


0.0556 


0.044* 


/"'O O A 

L28A 


A C A f>1 /f \ 

0.5492 (5) 


A O 1 OO ZO\ 

0.3188 (2) 


A 1 AO O O / 1 A \ 

0.10332 (14) 


A f\A AH { 1 A\ 

0.0447 (10) 


H2oA 


A *CA1 O 

0.601 3 


A O /I C /I 

0.3454 


A 1 OTA 

0.12 /9 


A AC /I * 

0.054* 


H28B 


A /IOC 

0.4835 


a o o T7 

0.2877 


A 1 OA"7 

0.1207 


A AC /I sfc 

0.054* 


C29A 


0.3848 (4) 


A O A /" C /ON 

0.3965 (2) 


A ATOOO /1 /1\ 

-0.07222 (14) 


A A A AH / /"Y\ 

0.0407 (9) 


T T1 a A 

Hz 9 A 


A O £. 1 O 

0.3618 


A O AAO 

0.3998 


A 1 ACA 

-0.1050 


AA/I Ask 

0.049* 


H29b 


0.3656 


A A 1 A C 

0.434:> 


A Af If 

—0.0515 


A (\A A* 

0.049* 


/"'O A A 

C30A 


A /I T) C ( £ \ 

0.4735 (6) 


A OOAA ZO\ 

0.2800 (3) 


A AO£TA1 /1 ^\ 

-0.08691 (16) 


A AZTO 1 / 1 O \ 

0.0631 (13) 


H30A 


0.4304 


0.2886 


-0.1181 


A A A C ;k 

0.095* 


H3UB 


a a i a i 
U.4341 


U.23 /3 


A AT31 
— U.U /32 


U.Uvj* 


H30G 


0.5762 


0.2749 


-0.0906 


A AAC * 

0.095* 


01B 


-0.3496 (3) 


0.80561 (15) 


0.28884 (10) 


0.0480 (7) 


U2b 


a /co /i /o \ 
0.6246 (3) 


1 A 1 O £. n { 1 OA 

1.01860 (12) 


A 1 O jCO C ZO\ 

0.13685 (8) 


A AO A A ( £L\ 

0.0344 (6) 


t Tin 

H2b 


a /:n a a 

0.6040 


1 AAO O 

1.0023 


A 1 /TO *7 

0.1637 


A ACT* 

0.052* 


LIB 


0.0161 (4) 


AO/1111 /1 

0.84111 (17) 


A OOTO/' /11\ 

0.28726 (ll) 


A AO /" 1 /H\ 

0.0261 (7) 


Tim a 

H1BA 


a m^i 

0.1042 


0.8236 


A O AOO 

0.3022 


A AO 1 * 

0.031* 


H1BB 


— U.U123 


A O O A A 

0.8840 


A 1 A/1 A 

U.3044 


A AO 1 * 
0.031* 


C2B 


A 1 AAT 

— U.1UU3 (4J 


A HQC i /: /i o\ 

U. /oolo (18) 


U.2y33o (12) 


A AOOO. ZO\ 

(8) 


H2BA 


-0.0657 


A 1 yl 1 A 

0.7410 


A OOAA 

0.2809 


A AO A ik. 

0.039* 


T TOT>l~l 

Hzbb 


A 1 OAT 

—0.1203 


A OOAO 

0.7802 


A O 00"0" 

0.3277 


A AO A* 

0.039* 


C3B 


An /to //i \ 

-0.2362 (4) 


A oacoa /n\ 

0.80529 (17) 


A 0/CO"AC /10\ 

0.26795 (12) 


A AOOjC SH\ 

0.0286 (7) 


L4B 


-0.2235 (3) 


0.82674 (16) 


AOICTT /I 1) 

0.21577 (11) 


0.0222 (7) 


L5B 


A AAO O /O \ 

-0.0983 (3) 


A OOATjC /1 C\ 

0.88076 (15) 


A011/10 /1 1 \ 

0.21148 (11) 


A A 1 O C i £L\ 

0.0185 (6) 


H5B 


-0.1308 


0.9221 


AOO AO 

0.2302 


A AO O sk 

0.022* 


/" i /■ r"> 

C6B 


-0.0769 (3) 


A AAO//I /1 /'N 

0.90864 (16) 


A 1/^100 /1 A\ 

0.16122 (10) 


A AOAC 

0.0205 (6) 


HoBA 


A 1 Hf\C\ 

—o.i /ou 


a a i o£ 


A 1 /J /T A 

U. 14oy 


A AO ^ * 


H6BB 


A AO AO" 

-0.0307 


A OT1 C 

0.8725 


0.1414 


A AO C * 

0.025^ 


C7B 


A Al A 1 /O \ 

0.0147 (3) 


A A "7 /I 1 C / 1 c\ 

0.97415 (15) 


A 1/"OA/1 /1A\ 

0.16204 (10) 


A A 1 AT 

0.0197 (6) 


i nn a 
H /BA 


—0.0361 


1 A1 1 1 

1.0111 


A 1 0"AQ 

0.1 /98 


A AO A * 

U.U24* 


H /BB 


A Ano 
U.U2 /5 


A AAAO 


A 1 OAA 

0. 1290 


A AO A * 

U.U24* 


C8B 


A 1 /"O /" /O \ 

0.1626 (3) 


A A/"0O0 / 1 r\ 

0.96323 (15) 


A 1 OCAO / 1 A\ 

0.18508 (10) 


AA1/"/1 / f\ 

0.0164 (6) 


C9B 


a 1 /i o o /o \ 

0.1422 (3) 


A AO/^OA /1 /I \ 

0.92689 (14) 


A O O A C A { \ C\\ 

0.23454 (10) 


0.0175 (6) 


U(1D A 

H9BA 


A AOfl/l 

0.0894 


A a/: i /: 
U.9616 


A O C A 0 

0.2543 


a AO 1 * 

0.021* 


/ 1 ) 1 T 1 

LI OB 


A A A *7 1 /O \ 

0.0471 (3) 


0.85976 (15) 


AOO /I C\H /1 A\ 

0.23497 (10) 


A A 1 A 1 { £\ 

0.0191 (6) 


cub 


A lOf 1 /O \ 

0.2853 (3) 


A A 1 TO C / 1 /^\ 

0.91725 (16) 


A OZ"AO/" /1 A \ 

0.26026 (10) 


A AO 1 1 / f~ \ 

0.0211 (6) 


T_ri 1 
Hi 1C 


U.26 / j 


0.5986 


0.292D 


A AO C * 

U.U25^ 


Hi ID 


A 1 A O "5 

0.3423 


U.8824 




A AO C * 


C12B 


0.3709 (3) 


0.98473 (15) 


0.26455 (10) 


0.0214 (6) 


H12C 


0.3226 


1.0167 


0.2869 


0.026* 


H12D 


0.4656 


0.9739 


0.2777 


0.026* 


C13B 


0.3881 (3) 


1.02087 (15) 


0.21660(10) 


0.0173 (6) 


H13B 


0.435 (3) 


0.9873 (17) 


0.1934 (11) 


0.021* 
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C14B 


0.2394 (3) 


1 m a / 1 c\ 

1.03694 (15) 


A 1 Hyl1£ /1 A\ 

0.19426 (10) 


A A 1 HH 

0.0177 (6) 


C15B 


0.2574 (3) 


1 A *7 1 ~7 A / 1 /"\ 

1.07779 (16) 


A 1 A/T\1 / 1 A\ 

0.14691 (10) 


A A^l 1 ^ //'A 

0.0212 (6) 


H15C 


0.2930 


1 A/1 C£ 

1.0430 


A 1 T)£ 

0. 1226 


A AO C * 

0.025^ 


HI jU 


a i 

0.162/ 


1.0932 


a n /-a 

0.1360 


A AO C * 

0.025^ 


L16B 


A C A A /") \ 

0.3544 (3) 


1 1/11 1A / 1 /^"\ 

1.14170 (16) 


A 1 /I A TO / 1 1 \ 

0.14973 (11) 


A AO /I O 

0.0242 (7) 


H16C 


0.311o 


1.1 / /2 


A 1 TAO 
0.1 /08 


A AOA* 

0.029 


tti £r\ 

H16D 


0.3656 


1 1 zl"! /I 

1.1624 


A 1 1 ^ 

0.1177 


A A"! Ask 
0.029* 


CI la 


a a a a a /"} \ 
0.4999 (3) 


1 1 1 A A£ / 1 C\ 

1.11996 (15) 


a i/:a">£ /1 a\ 
0. 16926 (10) 


A A") 1 O /7I 

0.0212 (/) 


C i on 

CloB 


0.451 J (i ) 


1.08651 (15) 


U.2154J (10) 


A A"! A A //T\ 

0.0200 (6) 


H18B 


0.4304 


1.1216 


A '"t ") 0 1 

0.2387 


A A^l /I sfc 

0.024* 


C19B 


A /"") A /") \ 

0.6342 (3) 


1 AO AAA /1 /"\ 

l. 08099 (16) 


0.23816 (11) 


A A1 1 O //"A 

0.0218 (6) 


H19B 


0.6 / / (4) 


1 A A AC / 1 AA 
1.0405 (19) 


0.2266 (12) 


0.026^ 


C2Ur> 


A /Tfn 1 { A\ 

0.O5Z1 (4) 


1.08491 (1 /) 


0.Z9161 (Iz) 


A / TA 

U.0z8 / (/) 


C21B 


0. /161 (4) 


1 1 A 1 Of /1 TA 

1.14150 (1 /) 


0.212 / / (12) 


0.02 /6 (/) 


t T"! 1 

H21L 


0.7537 


1 nci 

1.1751 


0.2365 


A AO T sk 

0.033^ 


H21D 


0.7962 


1.1232 


0.1940 


A A") O sk 

0.033* 


L22B 


A /;no a ( A \ 

0.6084 (4) 


1 1 "70 1 C / 1 T\ 

1.17815 (17) 


A 1 OAAO { ~\ T\ 

0.18003 (12) 


0.0262 (7) 


T T1 1 f " 

Y\22L 


A C C 1 / A \ 

0.551 (4) 


1 ^ 1 OA / 1 0\ 

1.2189 (18) 


A 1AC7 /1 1\ 

0.1957 (12) 


A A") 1 sk 

0.031* 


T T"! "!T~\ 

H22D 


A {A \ 

0.662 (4) 


1 1 A*7C / 1 OA 

1.1975 (18) 


(\ \ A A A / 1 ") A 

0.1499 (13) 


A AO 1 sk 

0.031* 


C23B 


-0.3632 (3) 


A O /" 1 A C /I n\ 

0.86105 (17) 


A 1AAOO / 1 "> \ 

0.20088 (13) 


A ATA/" /T\ 

0.0296 (7) 


T T"! "5 r~\ 

H23D 


—0.4416 


a ooo^: 

0.8286 


0.2066 


A A A A sk 
0.044* 


H23E 


-0.3594 


A OT"> A 

0.8729 


A 1 /"7A 

0.1670 


A A A A sk 

0.044* 


T T"! "> T7 


A 1 HHf\ 

- -0.3779 


A A AT £. 

0.9036 


A T 1 AC 

0.2195 


A A A A sk 

0.044* 


L24B 


-0.2054 (4) 


0.76017 (17) 


a i o c /i 1 / , n\ 

0.18541 (13) 


A AOAT ZO\ 

0.0297 (8) 


H24D 


-0.1275 


A T! "1 "1 

0.7322 


A 1 AO"! 

0.1982 


A A A C * 

0.045* 


H24E 


-0.1842 


0.7732 


0.1525 


0.045* 


T T1 /I T7 

H24r 


a 1 
— 0.2931 


a n ^ a 

0.7329 


A 10£! 

0.1863 


A A A C sk 

0.045* 


C25B 


A 1 1 AA \ 

0.1199 (3) 


a in^^o /1 c\ 

0.79668 (15) 


(I 11 11! /i "!\ 

0.21113 (12) 


0.0237 (7) 


T T1 CT\ 

H25D 


A ">"> 1 

0.2216 


A TATA 

0.7979 


A "! 1 TO 

0.2178 


A H! C * 

0.035* 


H25E 


0.1047 


0.7987 


0.1767 


A A") C sk 

0.035* 


TTI C I~7 

H25r 


A (\HC\A 

0.0/94 


0. /5J4 


a 

0.223 / 


A A1 C * 

0.035* 


C26B 


A "! C "I 1 /"> \ 

0.2521 (3) 


A A1 OA") /1 /"\ 

0.91803 (16) 


A 1C1A^ /1A\ 

0.15102 (10) 


A A1 1 O //"A 

0.0218 (6) 


H26U 


a 1 m ^: 

0.1926 


a oon 

0.8813 


A 1 HA 

0.1374 


A A1 ") sk 

0.033* 


H26E 


0.3306 


0.8968 


0.1687 


0.033* 


Hzor 


0.2899 


A A A "71 

0.94 15 


0.1254 


A A1 1 * 

0.033* 


C27B 


A 1 ri 1 /*) \ 

0.1513 (3) 


1 AO/l/'/l /1 r\ 

1.08464 (15) 


A TOIAA /1 1 \ 

0.22700 (11) 


0.0237 (7) 


T T"! "7T~\ 

H27U 


n on/1 1 

0.2041 


1 1 01£ 

1.1276 


0.2334 


A AO A 

0.036* 


H2 /b 


A 1 *5 ") ") 

0. 1322 


1.0605 


A "> CTA 

0.25 /0 


A A1 jC* 

0.036* 


H27F 


0.0615 


1.0961 


0.2114 


A A") /" sfc 

0.036* 


C28B 


0.5697 (3) 


1.07459 (16) 


A 1")^AC /I 1 \ 

0.13205 (11) 


A AT> 1 / 1 \ 

0.0231 (7) 


II"! o/~< 

H28C 


A A C\£H 

0.496 / 


1.06 / / 


A 1 A"7") 
0. 10 11 


0.028* 


H28D 


0.6433 


1.1044 


0.1174 


A A^l O sk 

0.028* 


C29B 


A H A O A /C\ 

0.7480 (5) 


1 A/i /in 

1.0447 (2) 


0.31341 (14) 


AA/IOI /11\ 

0.0483 (11) 


H29C 


0.7636 


1.0495 


0.3466 


0.058* 


H29D 


0.8004 


1.0114 


0.2957 


0.058* 


C30B 


0.5679 (5) 


1.1375 (2) 


0.31777 (13) 


0.0491 (11) 


H30D 


0.6030 


1.1412 


0.3505 


0.074* 


H30E 


0.4682 


1.1233 


0.3182 


0.074* 


H30F 


0.5768 


1.1828 


0.3020 


0.074* 
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Atomic displacement parameters (A 2 ) 





u u 


U 22 


LP 3 


jjn 




IP 


01A 


0.0601 (19) 


0.0390 (16) 


0.0537 (18) 


-0.0081 (14) 


0.0087 (15) 


-0.0007 (13) 


02A 


0.082 (2) 


0.081 (2) 


0.055 (2) 


0.034 (2) 


0.027 (2) 


0.0391 (18) 


CIA 


0.0320 (18) 


0.0340(18) 


0.0237 (16) 


-0.0067 (16) 


0.0070 (14) 


-0.0063 (14) 


C2A 


0.042 (2) 


0.044 (2) 


0.0295 (18) 


-0.0090 (19) 


0.0083 (17) 


-0.0069(16) 


C3A 


0.0208 (17) 


0.034 (2) 


0.041 (2) 


-0.0040 (15) 


-0.0020(15) 


-0.0043 (16) 


C4A 


0.0280(17) 


0.0333 (19) 


0.0314(18) 


0.0025 (15) 


-0.0057 (15) 


-0.0109(15) 


C5A 


0.0208 (16) 


0.0335 (17) 


0.0223 (16) 


0.0038 (14) 


-0.0046 (13) 


-0.0046 (13) 


C6A 


0.0369 (19) 


0.042 (2) 


0.0191 (16) 


0.0074 (16) 


-0.0075 (14) 


-0.0092 (15) 


C7A 


0.0346 (18) 


0.049 (2) 


0.0157(15) 


0.0052 (17) 


0.0010(14) 


-0.0076(15) 


C8A 


0.0298 (17) 


0.0379 (19) 


0.0125 (14) 


0.0085 (15) 


0.0004 (13) 


0.0003 (13) 


C9A 


0.0215 (15) 


0.0292 (17) 


0.0145 (14) 


0.0062 (14) 


-0.0005 (12) 


-0.0001 (12) 


C10A 


0.0228 (16) 


0.0330(18) 


0.0195 (15) 


0.0030 (14) 


-0.0002 (13) 


-0.0038 (13) 


C11A 


0.0289 (17) 


0.0330(18) 


0.0173 (14) 


0.0018(15) 


0.0046 (13) 


-0.0011 (13) 


C12A 


0.0299 (17) 


0.0297 (17) 


0.0152 (15) 


0.0001 (14) 


0.0053 (13) 


0.0011 (13) 


C13A 


0.0254 (16) 


0.0304 (17) 


0.0163 (14) 


0.0050 (15) 


0.0035 (13) 


0.0064 (13) 


C14A 


0.0249 (16) 


0.0348 (18) 


0.0135 (14) 


0.0058 (15) 


0.0039 (12) 


0.0038 (13) 


C15A 


0.040 (2) 


0.053 (2) 


0.0140(15) 


0.0062(18) 


0.0062 (14) 


0.0019(15) 


C16A 


0.0355 (19) 


0.053 (2) 


0.0235 (17) 


0.0058 (18) 


0.0145(15) 


0.0084(16) 


C17A 


0.0359 (19) 


0.041 (2) 


0.0254 (17) 


0.0050(17) 


0.0120(15) 


0.0129(15) 


C18A 


0.0303 (18) 


0.0296 (17) 


0.0205 (16) 


0.0043 (14) 


0.0067 (14) 


0.0097 (13) 


C19A 


0.037 (2) 


0.0275 (18) 


0.038 (2) 


-0.0004 (16) 


0.0083 (16) 


0.0074(15) 


C20A 


0.0259 (17) 


0.041 (2) 


0.038 (2) 


-0.0069 (16) 


0.0049 (15) 


-0.0043 (16) 


C21A 


0.059 (3) 


0.048 (2) 


0.046 (2) 


-0.016 (2) 


0.015 (2) 


0.0079 (19) 


C22A 


0.046 (2) 


0.052 (2) 


0.049 (2) 


-0.007 (2) 


0.022 (2) 


0.016 (2) 


C23A 


0.040 (2) 


0.037 (2) 


0.046 (2) 


0.0024(18) 


-0.0033 (18) 


-0.0132(17) 


C24A 


0.028 (2) 


0.051 (2) 


0.057 (3) 


0.0003 (18) 


-0.0116(18) 


-0.011 (2) 


C25A 


0.0232 (17) 


0.038 (2) 


0.048 (2) 


0.0055 (16) 


0.0005 (16) 


-0.0091 (17) 


C26A 


0.0326 (19) 


0.045 (2) 


0.0247 (17) 


0.0053 (17) 


-0.0061 (14) 


0.0085 (15) 


C27A 


0.0260 (17) 


0.0286 (17) 


0.0327(18) 


0.0050 (14) 


-0.0003 (15) 


0.0025 (14) 


C28A 


0.051 (2) 


0.048 (2) 


0.035 (2) 


0.005 (2) 


0.0139(19) 


0.0185 (18) 


C29A 


0.041 (2) 


0.044 (2) 


0.037 (2) 


-0.0020 (18) 


-0.0088 (17) 


0.0047 (17) 


C30A 


0.074 (3) 


0.071 (3) 


0.044 (3) 


0.019(3) 


0.008 (2) 


-0.008 (2) 


01B 


0.0398 (15) 


0.0614(18) 


0.0428 (16) 


-0.0095 (14) 


0.0111 (13) 


0.0146(13) 


02B 


0.0411 (14) 


0.0317(13) 


0.0302 (12) 


-0.0012 (12) 


0.0049(11) 


0.0028 (10) 


C1B 


0.0302 (17) 


0.0276 (16) 


0.0206(16) 


-0.0045 (14) 


0.0005 (13) 


0.0040(13) 


C2B 


0.040 (2) 


0.0317(18) 


0.0254 (17) 


-0.0080 (16) 


-0.0008 (15) 


0.0100(14) 


C3B 


0.0295 (18) 


0.0253 (17) 


0.0310(18) 


-0.0106(15) 


0.0048 (15) 


0.0057 (14) 


C4B 


0.0228 (16) 


0.0197 (15) 


0.0242 (16) 


-0.0009 (13) 


0.0003 (13) 


0.0021 (13) 


C5B 


0.0184(15) 


0.0148 (14) 


0.0222 (15) 


-0.0008 (12) 


0.0001 (12) 


0.0008 (12) 


C6B 


0.0181 (15) 


0.0229 (15) 


0.0206(15) 


0.0020(13) 


-0.0040(12) 


0.0019(12) 


C7B 


0.0232 (16) 


0.0181 (14) 


0.0177(14) 


0.0000 (13) 


-0.0025 (12) 


0.0055 (12) 


C8B 


0.0175 (14) 


0.0178 (15) 


0.0138 (13) 


-0.0010 (12) 


-0.0003 (11) 


0.0023 (11) 


C9B 


0.0228 (15) 


0.0154(14) 


0.0143 (13) 


-0.0011 (13) 


0.0006 (12) 


0.0022 (11) 


C10B 


0.0226 (15) 


0.0164(14) 


0.0185 (15) 


-0.0007 (13) 


-0.0016 (12) 


0.0051 (11) 


CUB 


0.0272 (16) 


0.0199(15) 


0.0162 (14) 


-0.0015 (13) 


-0.0017(12) 


0.0053 (12) 


C12B 


0.0257 (16) 


0.0220 (15) 


0.0165 (14) 


-0.0007 (14) 


-0.0022 (13) 


0.0019(12) 


C13B 


0.0201 (15) 


0.0178(14) 


0.0139(13) 


-0.0010(13) 


-0.0006 (12) 


-0.0019(12) 



Acta Cryst. (2013). E69, o795-o796 



sup-10 



supplementary materials 



C~" 1 A D 

C14B 


A A1 m /i ca 


A A1 Z£ (\ A \ 
U.U130 (14) 


A A 1 OA (\ A\ 
U.UlSU (14) 


A AAAC. /1 

— U.UUU3 (1j) 


A AAA1 (\ OA 

U.UUU1 (Iz) 


A AAOO /1 OA 

U.UUZo (Iz) 


CI DO 


A A0 1 A 1 1 CA 

U.Uzz4 (13) 


A AO AT / 1 C\ 

U.UzU / (13) 


A AO A£ / 1 CA 

U.U2U6 (13) 


A AAAO / 1 *1\ 

— U.UUUs (13) 


A AA 1 C / 1 O A 

— U.UU13 (Iz) 


A AAC5 / 1 1 A 
U.UU83 (13) 


C16B 


U.UZ85 (1 /) 


A AO 1 { 1 CA 
U.U216 (13) 


A AOO C MCA 

{j.UZZd (13) 


A A A 1 A { 1 A A 
— U.UU1U (14) 


A A A 1 A / 1 A A 
— U.UU19 (14) 


A AA"70 / 1 O A 

U.UU 1 Z (Iz) 


CI /B 


A AO AQ /1 "7A 

U.Uz4o (1 /) 


A A1 "7£ /"1 £A 
U.U1 /O (ID) 


A AO 11 / 1 £A 

U.Uzll (13) 


A AAA"7 1\ 

—U.VUV / (13) 


A AAAO /1 1A 

—U.UVW (13) 


A AAOO /1 OA 

\)M\)Zy (Iz) 


C 1 CD 

CloB 


A AO^O" /1 z:A 

U.UZ3 / (lo) 


A A1 £/1 ^1 /1A 

U.U104 (14) 


a A1 oa c\ a\ 
U.UloU (14) 


A AAAO /I 

—v.VOW (13) 


A AA1 O /1 OA 

— u.uuiy (Iz) 


A AAAO /1 OA 

u.uuuy (Iz) 


ci9B 


A AO TO / 1 £A 

U.Uzzs (lo) 


A A 1 "7C /I c\ 
U.U1 /5 (15) 


A AO C A / 1 CA 

U.UZ3U (13) 


A AA"3 A 1 1 *5 \ 
(13) 


A AA/1 A / 1 1 A 

— U.UU4U (13) 


A AA AC / 1 A 
— U.UUU3 (13) 


CzOB 


A A*5 1 n /i o\ 

U.U3iy (la) 


A AO£C /1 £A 

U.UZ03 (16) 


A AOTO" / 1 H\ 

U.Uz / / (1 /) 


A A1 A1 /1 CA 

-U.U1U1 (13) 


A /1 A \ 

— U.UU/6 (14) 


A AAAO /1 A\ 
(J.\J\)\)!S (14) 


CzlB 


A A*2A/1 /1 "7A 
U.U.5U4 (1 /) 


a min /1 aa 
U.UzjU (lo) 


a aoo^ t\ h\ 
U.UZV3 (1 /) 


A AAO 1 /1 /I A 

— U.UUol (14) 


A AA/IO /1 A\ 

—\},\J\J^Z (14) 


A AA1 A /1 /I A 
U.UU1U (14) 


rnD 


v.uzyz (1 /) 


a A1 oi ^1 £A 
U.Ulyj (lo) 


A A'l AA C\ H\ 

U.UJUU (1 /) 


A AA/1 /I /1 /IA 

— U.UU44 (14) 


A AAA£ /1 A\ 

U.UUUo (14) 


A AAIO" 1 \ 'lA 
U.UU3 / (1 j) 


Cz3B 


A AO AO / 1 £A 

U.UzUs (16) 


A AO C O / 1 TA 
U.UZOS (1 /) 


A A/1 1 /OA 

U.U41 (z) 


A AAA A { 1 /I A 

— U.UUU4 (14) 


A AA 1 A / 1 CA 

u.uuiy (15) 


A A A 1 O { 1 A A 
U.UUlB (14) 


Cz4B 


A AO "71 /"1 *7A 

U.Uz /l (1 /) 


A AOOO" /1 "7A 
O.UZZ / (1 /) 


A Am /oa 
U.Uiy (Z) 


A AAAO /I /I A 

— U.UUUz (14) 


A AAA/1 i^ Z\ 

U.UUU4 (13) 


A AA/1 A /1 /1A 

-U.UU4U (14) 


O r d 

Cz3B 


A AO A 1 / 1 £A 

U.U241 (16) 


AA1CA/1-1A 

u.uisy (14) 


A A*5 AA / 1 TA 

u.ujuy (1 /) 


A AAA 1 / 1 'I A 
U.UUU1 (13) 


A AAC3 / 1 A \ 
— U.UU33 (14) 


A AAO 1 m\ 

U.UUzl (13) 


C26B 


0.0270 (16) 


0.0217(15) 


0.0166(14) 


-0.0026 (14) 


0.0027 (13) 


-0.0002 (12) 


C27B 


0.0268 (16) 


0.0161 (14) 


0.0282 (16) 


0.0013 (13) 


-0.0004(13) 


0.0017(13) 


C28B 


0.0204 (15) 


0.0269 (17) 


0.0219(16) 


-0.0097 (15) 


-0.0022 (13) 


0.0015 (13) 


C29B 


0.065 (3) 


0.047 (2) 


0.033 (2) 


-0.011 (2) 


-0.022 (2) 


0.0082 (17) 


C30B 


0.053 (3) 


0.068 (3) 


0.0266(19) 


-0.005 (2) 


-0.0048(18) 


-0.0162 (19) 



Geometric parameters (A, °) 


01 A — C3A 


1.205 (4) 


OIB— C3B 


1.221 (4) 


02A— C28A 


1.228 (5) 


02B— C28B 


1.200 (4) 


02A— H2A 


0.8400 


02B— H2B 


0.8400 


CIA— C10A 


1.539 (4) 


CIB— C2B 


1.533 (5) 


CIA— C2A 


1.546 (5) 


CIB— C10B 


1.541 (4) 


CIA— H1AA 


0.9900 


CIB— H1BA 


0.9900 


CIA— H1AB 


0.9900 


CIB— H1BB 


0.9900 


C2A— C3A 


1.486 (5) 


C2B— C3B 


1.514(5) 


C2A— H2AA 


0.9900 


C2B— H2BA 


0.9900 


C2A— H2AB 


0.9900 


C2B— H2BB 


0.9900 


C3A— C4A 


1.531 (5) 


C3B— C4B 


1.528 (4) 


C4A— C23A 


1.537 (5) 


C4B— C23B 


1.533 (5) 


C4A— C24A 


1.562 (5) 


C4B— C24B 


1.546 (4) 


C4A— C5A 


1.572 (5) 


C4B— C5B 


1.577 (4) 


C5A— C6A 


1.532 (5) 


C5B— C6B 


1.524 (4) 


C5A— CI OA 


1.562 (4) 


C5B— C10B 


1.576 (4) 


C5A— H5A 


1.0000 


C5B— H5B 


1.0000 


C6A— C7A 


1.531 (5) 


C6B— C7B 


1.526 (4) 


C6A— H6AA 


0.9900 


C6B— H6BA 


0.9900 


C6A— H6AB 


0.9900 


C6B— H6BB 


0.9900 


C7A— C8A 


1.545 (5) 


C7B— C8B 


1.554 (4) 


C7A— H7AA 


0.9900 


C7B— H7BA 


0.9900 


C7A— H7AB 


0.9900 


C7B— H7BB 


0.9900 


C8A— C26A 


1.543 (5) 


C8B— C26B 


1.543 (4) 


C8A— C9A 


1.570 (4) 


C8B — C9B 


1.567 (4) 


C8A— C14A 


1.598 (5) 


C8B— C14B 


1.610(4) 


C9A— C11A 


1.531 (4) 


C9B— CUB 


1.544 (4) 


C9A— CI OA 


1.576 (4) 


C9B— CI 0B 


1.570 (4) 


C9A— H9A 


1.0000 


C9B— H9BA 


1.0000 


CI OA— C25A 


1.536 (5) 


CI 0B— C25B 


1.545 (4) 
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C11A — G12A 


1.532 (5) 


ni i a Tii i a 

L11A — H11A 


A (.AAA 

0.9900 


nil a JT1 1 n 

L11A — HUB 


a aaaa 

0.9900 


1 O A P 1 o A 

LlzA — LI J A 


1 C1 A / A \ 

1.539 (4) 


P 1 O A TT1 1 A 

LlzA — HlzA 


A AAAA 

0.9900 


P 1 O A TT1 ID 

ClzA — HlzB 


A AAAA 

0.9900 


p 1 1 A P 1 O A 

L13A — LloA 


1.546 (5) 


C13A — C14A 


1.552 (4) 


rin A TTi t a 

L13A — H13A 


1 A A ( A \ 

1.04 (4) 


pi ^ A POT A 

L14A — Lz7A 


1 C C A { A \ 

1.554 (4) 


pi A A PICA 

C14A — C15A 


1 CCA / A\ 

1.554 (4) 


PICA pi / A 

L15A — LloA 


1 C /I *7 /C\ 

1.547 (5) 


PK A T T K A 

LI j A — HIjA 


A AAAA 
0.9900 


PICA T T 1 CT> 

L15A — H15B 


A AAAA 

0.9900 


P 1 Z' A P 1 1 A 

C 1 6 A — C 1 7 A 


1.521 (5) 


pi / A TTI / A 

LloA — HloA 


A AAAA 

0.9900 


pi / A T T 1 /I D 

LloA — HloB 


A AAAA 

0.9900 


p 1 -7 A POO A 

L17A — LzoA 


1.517 (5) 


P 1 *"7 A p 1 O A 

C17A — C18A 


1.535 (4) 


p 1 -7 A POO A 

L17A — LzzA 


1 coo { c\ 

1.538 (6) 


PI OA P1f| A 

L 1 0 A — L 1 9 A 


1.53s (3) 


pioa ttioa 
LloA — H18A 


1 AAAA 

1.0000 


P 1 A A PO A A 


1.536 (5) 


P 1 A A PO 1 A 


1.582 (5) 


/~* 1 a a tti n a 

L19A — H19A 


A AC / A\ 

0.95 (4) 


/- ' ~\ i\ A /~i^r\ A 

C20A — C29A 


1.326 (5) 


POA A POA A 

C20A — C30A 


1.463 (6) 


PO 1 A POO A 

LzlA — LzzA 


1 CAW / £\ 

1.541 (6) 


PO 1 A T TO 1 A 

LzlA — HzlA 


A AAAA 

0.9900 


POI A TTOin 

C21A — H21B 


A AAAA 

0.9900 


POO A TTOO A 

C22A — H22A 


A AAAA 

0.9900 


POO A T TO O n 

C22A — H22B 


A AAAA 

0.9900 


L23A — H23A 


A A OA A 

0.9800 


POO A TTOOn 

C23A — H23B 


A A O AA 

0.9800 


POO A TTOIP 

C23A — H23C 


A A O AA 

0.9800 


(~< *1 A \ TTO A A 

L24A — H24A 


A A OA A 

0.9800 


L24A — H24B 


A AOAA 

0.9800 


PO/1 A TTO/1P 

C24A — H24C 


A AOAA 

0.9800 


POC A TTOC A 

C25A — H25A 


A AOAA 

0.9800 


L25A — H25B 


A AOAA 

0.9800 


L25A — H25C 


A AOAA 

0.9800 


PO/" A TTO/" A 

C26A — H26A 


A AOAA 

0.9800 


PO/" A TTO/"n 

C26A — H26B 


A AOAA 

0.9800 


C26A — H26C 


0.9800 


C27A— H27A 


0.9800 


C27A— H27B 


0.9800 


C27A— H27C 


0.9800 


C28A— H28A 


0.9900 


C28A— H28B 


0.9900 



P 1 1 T~"> P 1 on 

CUB — C12B 


1 CO 1 t A \ 

1.531 (4) 


P11F1 TT11P 

LI lb — H11L 


A AAAA 

0.9900 


pi in TT11 T"\ 

L11B — H11D 


A AAAA 

0.9900 


p 1 on pnn 

LlzB — L13B 


1.525 (4) 


PHD TTIOP 

LlzB — HlzL 


A AAAA 

0.9900 


P10T~> TTI irv 

LlzB — HlzD 


A AAAA 

0.9900 


p 1 "> n p 1 on 

L13B — L18B 


1.542 (4) 


p 1 0 r> p 1 /i n 

C13B — C14B 


1.569 (4) 


p 1 ") r> t t 1 0 n 

L13B — HUB 


1 AO /")\ 

1.02 (3) 


pi 1 r> poo"t> 

L14B — Lz/B 


1 C /I O / /I \ 

1.542 (4) 


P 1 A r> P 1 Cn 

C14B — C15B 


1 CCA f A\ 

1.554 (4) 


P1 rr» P1 /" T"» 

C15B — C16B 


1.532 (4) 


C15B — 


A AAAA 

0.9900 


/^i tt) tti cr\ 

L15B — H15U 


A AAAA 

0.9900 


L16B — L17B 


1 CO O f A\ 

1.538 (4) 


C16B — H16L 


A AAAA 

0.9900 


L16B — H16D 


A AAAA 

0.9900 


L17B — L28B 


1.512 (4) 


P 1 ~7 r> p 1 on 

C17B — C18B 


1.532 (4) 


C ' 1 —IT) POOT) 

L17B — LzzB 


1 C A tl / A \ 

1.546 (4) 


p 1 on p 1 An 

L18B — L19B 


1.551 (4) 


p 1 on tt 1 on 

L18B — H18B 


1 AAAA 

1.0000 


p 1 An POAn 

C19B — C20B 


1.514 (4) 


p 1 An po 1 n 

L19B — LzlB 


1 CO"0 / /I \ 

1.572 (4) 


p 1 An t t 1 An 

L19B — H19B 


A AT / A \ 

0.93 (4) 


POAn POAn 

C20B — C29B 


1 OOO / C\ 

1.338 (5) 


POAn POAn 

C20B — C30B 


1 A OA /C\ 

1.480 (5) 


po 1 n poon 

LzlB — LzzB 


1 COO /c\ 

1.538 (5) 


PO 1 n T TO 1 P 

LzlB — Hz 1L 


A AAAA 

0.9900 


p 0 1 n t to 1 r~\ 

C21B — H21D 


A AAAA 

0.9900 


poon TTOOP 

C22B — H22C 


1 .05 (4) 


POOn TTOOT"\ 

C22B — H22D 


1 .05 (4) 


L23B — H23D 


A AOAA 

0.9800 


POOn TTO")! -1 

C23B — H23E 


A AOAA 

0.9800 


POOn TTOTT 1 

C23B — H23F 


A AOAA 

0.9800 


POyin TTO/1T"\ 

Lz4B — Hz4D 


A AOAA 

0.9800 


POyin TTO/1T7 

Lz4B — Hz4b 


A AOAA 

0.9800 


PO/in TTO/1T 1 

C24B — H24F 


A AOAA 

0.9800 


pocn TTOCT\ 

C25B — H25D 


A AOAA 

0.9800 


pocn TTOCT -1 

C25B — H25E 


A AOAA 

0.9800 


pocn TTOCT? 

Lz5B — Hz5r 


A AOAA 

0.9800 


PO/n TTO/T"\ 

C26B — H26D 


A AOAA 

0.9800 


po/n TT^/T 

C26B — H26E 


A AOAA 

0.9800 


C26B— H26F 


0.9800 


C27B— H27D 


0.9800 


C27B— H27E 


0.9800 


C27B— H27F 


0.9800 


C28B— H28C 


0.9900 


C28B— H28D 


0.9900 
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C29A— H29A 0.9500 

C29A— H29B 0.9500 

C30A— H30A 0.9800 

C30A— H30B 0.9800 

C30A— H30C 0.9800 

C28A — 02 A — H2A 109.5 

C10A— CIA— C2A 113.1 (3) 

C10A— CIA— H1AA 109.0 

C2A— CIA— H1AA 109.0 

C10A— CIA— H1AB 109.0 

C2A— CIA— H1AB 109.0 

H1AA— CIA— H1AB 107.8 

C3A— C2A— CIA 113.1(3) 

C3A— C2A— H2AA 109.0 

CIA— C2A— H2AA 109.0 

C3A— C2A— H2AB 109.0 

CIA— C2A— H2AB 109.0 

H2AA— C2A— H2AB 107.8 

01 A — C3A — C2A 120.7 (3) 

01 A — C3A — C4A 121.3 (3) 

C2A— C3A— C4A 118.0(3) 

C3A— C4A— C23A 108.9 (3) 

C3A— C4A— C24A 107.0 (3) 

C23A— C4A— C24A 107.6 (3) 

C3A— C4A— C5A 109.5 (3) 

C23A— C4A— C5A 109.5 (3) 

C24A— C4A— C5A 114.2(3) 

C6A — C5A — CI OA 110.3(3) 

C6A— C5A— C4A 113.9(3) 

CI OA — C5A — C4A 117.5(3) 

C6A— C5A— H5A 104.5 

CI OA — C5A — H5A 104.5 

C4A— C5A— H5A 104.5 

C7A— C6A— C5A 110.0(3) 

C7A— C6A— H6AA 109.7 

C5A— C6A— H6AA 109.7 

C7A— C6A— H6AB 109.7 

C5A— C6A— H6AB 109.7 

H6AA— C6A— H6AB 108.2 

C6A— C7A— C8A 113.8(3) 

C6A— C7A— H7AA 108.8 

C8A— C7A— H7AA 108.8 

C6A— C7A— H7AB 108.8 

C8A— C7A— H7AB 108.8 

H7AA— C7A— H7AB 107.7 

C26A— C8A— C7A 106.9 (3) 

C26A— C8A— C9A 1 1 1 .9 (3) 

C7A— C8A— C9A 109.0 (3) 



C29B— H29C 0.9500 

C29B— H29D 0.9500 

C30B— H30D 0.9800 

C30B— H30E 0.9800 

C30B— H30F 0.9800 

C28B— 02B— H2B 109.5 

C2B— C1B— C10B 113.7(3) 

C2B— C1B— H1BA 108.8 

C10B— C1B— H1BA 108.8 

C2B— C1B— H1BB 108.8 

C 1 OB — C 1 B — H IBB 108.8 

H1BA— C1B— H1BB 107.7 

C3B— C2B— C1B 112.9(3) 

C3B— C2B— H2BA 109.0 

C1B— C2B— H2BA 109.0 

C3B— C2B— H2BB 109.0 

C1B— C2B— H2BB 109.0 

H2BA— C2B— H2BB 107.8 

01B— C3B— C2B 121.2(3) 

01B— C3B— C4B 121.9(3) 

C2B— C3B— C4B 116.8(3) 

C3B— C4B— C23B 108.1 (3) 

C3B— C4B— C24B 108.4 (3) 

C23B— C4B— C24B 107.4 (3) 

C3B— C4B— C5B 108.0 (2) 

C23B— C4B— C5B 110.0(2) 
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C3B— C4B— C5B— C6B -178.0(3) 

C23B— C4B— C5B— C6B -60.2 (3) 

C24B— C4B— C5B— C6B 61.0(3) 

C3B— C4B— C5B— CI OB 50.2 (3) 

C23B— C4B— C5B— C10B 167.9(3) 

C24B— C4B— C5B— C10B -70.9(3) 

C10B— C5B— C6B— C7B -61.5 (3) 

C4B— C5B— C6B— C7B 164.0 (2) 
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C5A — C6A — C7A — C8A 
C6A— C7A— C8A— C26A 
C6A— C7A— C8A— C9A 
C6A— C7A— C8A— C 14A 
C26A— C8A— C9A— C 1 1 A 
C7A— C8A— C9A— C 1 1 A 
C 1 4 A — C 8 A — C9 A — C 1 1 A 
C26A— C8 A— C9A— C 1 OA 
C7A— C8 A— C9A— C 1 OA 
C 1 4 A — C 8 A — C9 A — C 1 OA 
C2 A— C 1 A— C 1 0 A— C2 5 A 
C2A— C 1 A— C 1 OA— C5 A 
C2 A— C 1 A— C 1 0 A— C9 A 
C6A— C5 A— C 1 OA— C25 A 
C4A— C5 A— C 1 OA— C25 A 
C6A— C5 A— C 1 OA— C 1 A 
C4A— C5 A— C 1 OA— C 1 A 
C6A— C5 A— C 1 OA— C9A 
C4A— C5 A— C 1 OA— C9A 
C 1 1 A— C9A— C 1 OA— C25 A 
C8A— C9A— C 1 OA— C25 A 
C 1 1 A— C9 A— C 1 0 A— C 1 A 
C8A— C9A— C 1 OA— C 1 A 
C 1 1 A— C9A— C 1 OA— C5 A 
C8A— C9A— C 1 OA— C5 A 
C 8 A— C9 A— C 1 1 A— C 1 2 A 
C 1 0 A— C9 A— C 1 1 A— C 1 2 A 
C9A— C 1 1 A— C 1 2A— C 1 3 A 
C11A— C12A— C13A— C18A 
C 1 1 A— C 1 2 A— C 1 3 A— C 1 4 A 
C 1 2 A— C 1 3 A— C 1 4 A— C27A 
C 1 8 A— C 1 3 A— C 1 4 A— C27A 
C 1 2A— C 1 3 A— C 1 4 A— C 1 5 A 
C 1 8 A— C 1 3 A— C 1 4 A— C 1 5 A 
C 1 2A— C 1 3 A— C 14A— C8A 
C 1 8 A— C 1 3 A— C 1 4 A— C 8 A 
C26A— C8 A— C 1 4A— C 1 3 A 
C7A— C8A— C 14A— C 1 3 A 
C9A— C8A— C 14A— C 1 3 A 
C26A— C8A— C14A— C27A 
C7A— C8A— C 14A— C27A 
C9A— C8A— C 14A— C27A 
C26A— C8A— C 14A— C 1 5 A 
C7A— C8A— C 14A— C 1 5 A 
C9A— C8A— C 14A— C 1 5 A 
C 1 3 A— C 1 4A— C 1 5 A— C 1 6A 
C27A— C 1 4 A— C 1 5 A— C 1 6A 
C 8 A— C 1 4 A— C 1 5 A— C 1 6 A 
C 1 4 A— C 1 5 A— C 1 6 A— C 1 7 A 



CO £ f A \ 

58.6 (4) 


C5B — C6B — C7B — C8B 


zn o si\ 

57.8 (3) 


72.9 (4) 


C6B — C7B — C8B — Cz6B 


*7A *7 /")\ 

70.7 (3) 


AO '"J / A \ 

-48.2 (4) 


^ ' s n /"jn non pad 

C6B — C7B — C8B — C9B 


CA C \ 

-50.5 (3) 


-165.8 (3) 


pz:d /-"jn pon pi 1 n 

C6B — C7B — C8B — C14B 


-168.5 (2) 


61.5 (4) 


c • ~\ / 0 pod p An n m 

CzoB — C8B — C9B — CUB 


63.4 (3) 


1 nC\ Z {") \ 

179.5 (3) 


C7B — C8B — C9B — CUB 


-177.7 (2) 


-60.5 (3) 


C 1 4B — CoB — C9B — C 1 1 B 


-57.8 (3) 


-70.6 (4) 


CzoB — C8B — C9B — C 1 0B 


—68.5 (3) 


AH A iA \ 

4/ .4 (4) 


P "7 T) POT) poD P 1 AD 

C /B — C8B — CyB — ClOB 


CA A /"}\ 

50.4 (3) 


1 Cn A /1\ 

167.4 (2) 


pi A 1") POD PAD /"• 1 AT) 

C 1 4B — C 8B — C9 B — C 1 0B 


170.3 (2) 


£0 A i A\ 

68.0 (4) 


Pin /"<in /~i i at) /™"~) en 

CzB — C 1 B — C 1 0B — C25B 


-69.9 (3) 


f f *7 / A\ 

55.7 (4) 


CzB — C 1 B — C 1 0B — C9B 


167.9 (3) 


1 £ A A /1\ 

169.0 (3) 


/^otj n d n ad rcn 
CzB — C 1 B — C 1 0B — C5B 


CI C /1\ 

53.5 (3) 


"1 i A\ 

66.3 (4) 


rii m pat) f ' 1 at) nn 

C 1 1 B — C9B — C 1 0B — C 1 B 


60.4 (3) 


66.6 (4) 


POT) PAT) P 1 AT) P 1 T) 

C8B — C9B — C 1 0B — C 1 B 


-168.8 (2) 


1 Ti C /"? \ 

173.5 (3) 


P 1 1 T) PAT) P1AT) PICT) 

C 1 1 B — C9B — C 1 0B — Cz5B 


CA O 

-59.2 (3) 


ci n /i\ 

-53.7 (3) 


POT) PAT) P 1 AT) PO CT> 

C o B — C y B — C 1 0B — Cz j B 


"71 

71.6 (3) 


59 .4 (3) 


P 1 1 T) PAT) P 1 AT) PCT) 

C 1 1 B — C9B — C 1 0B — C5 B 


1 TC 1 

175.1 (2) 


-167.7 (3) 


p on p An p 1 An p c n 

C8B — C9B — ClOB — C5B 


-54.1 (3) 


zn n fi\ 

-57.7 (3) 


C / l~"> PCT) P1 AT) P 1 T) 

C6B — C5B — C 1 0B — C 1 B 


173.1 (2) 


73.2 (3) 


P/ID PCD P 1 AD P1D 

C4B — C5B — C 1 0B — C 1 B 


C /I A {1\ 

—54.0 (3J 


62.5 (3) 


r ' /_ T) PCD P1 AD PO CD 

C6B — C5B — C 1 0B — Cz5B 


-66.9 (3) 


-166.6 (3) 


p a n p c n p 1 An p i cn 

C4B — C5B — ClOB — C25B 


66.0 (3) 


176.1 (2) 


P/^D PCD P 1 AD PAD 

C6B — C5B — C 1 0B — C9B 


zn A \ 

57.9 (3) 


53.0 (3) 


P/ID PCD P 1 AD PAD 

C4B — C5B — ClOB — C9B 


— 169.2 (z) 


58.3 (3) 


p on p An p 1 1 n p 1 i n 

C8B — C9B — C 1 1 B — C 1 2B 


53.0 (3) 


-167.5 (3) 


p 1 An PAn p 1 1 n p 1 on 

C 1 0B — C9B — C 1 1 B — C 1 2B 


1 Tl T /O \ 

-173.7 (2) 


Z A O / A \ 

-54.3 (4) 


PAD P11D P10D p 1 ~) n 

C9B — C 1 1 B — C 1 zB — C 1 3 B 


CO 1 /o\ 

-52.1 (3) 


1 /B.4 (3) 


P11D PIOD n 1 D PIOD 

C 1 1 B — C 1 zd — C 1 3B — C 1 oB 


— 1 /6.5 (Z) 


54.9 (4) 


p 1 1 n p 1 i n p 1 i n p 1 ,1 n 

C 1 1 B — C 1 2B — C 1 3B — C 1 4B 


57.5 (3) 


£ A A f"> \ 

64.4 (3) 


PIOD P1^D P1/ID POTD 

C 1 zB — C 1 3 B — C 1 4B — Cz7B 


zc\n si \ 

59.7 (3) 


-63.5 (3) 


PIOD P1^D P1/ID POTD 

C 1 oB — C 1 3B — C 1 4B — Cz7B 


cn n 

-67.7 (3) 


1 /9.9 (3) 


piod rno pi /in p i cd 
C 1 zd — C 1 3B — C 1 4B — C 1 5B 


1 /6.5 (2) 


52.0 (3) 


p 1 on p 1 o n p 1 /i n p 1 cn 

C 1 8B — C 1 3B — C 1 4B — C 1 5B 


49.1 (3) 


CO C fl\ 

-58.5 (3) 


z^nn z^ion /""I/in /■ - o ri 

C 1 2B — C 1 3 B — C 1 4B — C8B 


^O A /"?\ 

-62.9 (3) 


173.6 (2) 


C 1 8B — C 1 3B — C 1 4B — C8B 


1 z:a t 

169.7 (2) 


-62.2 (3) 


C26B — C8B — C14B — C27B 


1 TO 1 ZO\ 

178.3 (2) 


1 "7 A 1 /1\ 

179.1 (2) 


C7B — C8B — C14B — C27B 


C O A SI \ 

58.9 (3) 


ZTA 1 /")\ 

60.3 (3) 


/ 'Mil /'ill) / - 1 1 T 1 / ' ~! ~ 7 I > 

C9B — C8B — C14B — C27B 


CAT \ 

-59.7 (3) 


175.8 (3) 


C26B — C8B — C 14B — C 1 5B 


60.6 (3) 


zn 1 

57.1 (3) 


C7B — C8B — C 14B — C 1 5B 


C O A /O \ 

-58.9 (3) 


-61.7 (3) 


/"'ATI /" ' o D /IT) 1 CD 

C9B — C8B — C 1 4B — C 1 5B 


1 n c /o\ 

-177.5 (2) 


c*7 n /i \ 

57.9 (3) 


C26B — C8B — C 1 4B — C 1 3B 


ca z: /")\ 

-59.6 (3) 


£A O /"5\ 

— 6U.8 (3) 


C /B — CoB — C14B — C13B 


— 1 /9.0 (2) 


-179.6(3) 


C9B— C8B— C14B— C13B 


62.4 (3) 


-51.1 (4) 


C27B— C 14B— C 1 5B— C 1 6B 


70.0 (3) 


67.3 (4) 


C 1 3B— C 1 4B— C 1 5B— C 1 6B 


-50.2 (3) 


-171.3 (3) 


C8B— C 1 4B— C 1 5B— C 1 6B 


-168.5 (2) 


54.3 (4) 


C 14B— C 1 5B— C 1 6B— C 1 7B 


55.1 (3) 
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C15A— C16A— C17A— C28A 69.0 (3) 

C 1 5 A— C 1 6A— C 1 7 A— C 1 8A -57.0 (4) 

C15A— C16A— C17A— C22A -171.7(3) 

C28A— C17A— C18A— C19A 70.4(4) 

C16A— C17A— C18A— C19A -167.2(3) 

C22A— C17A— C18A— C19A -42.8 (3) 

C28A— C17A— C18A— C13A -61.1 (4) 

C 1 6A— C 1 7 A— C 1 8A— C 1 3 A 6 1 .3 (4) 

C22A— C17A— C18A— C13A -174.3 (3) 

C12A— C13A— C18A— C17A 174.0(3) 

C14A— C13A— C18A— C17A -59.1 (3) 

C12A— C13A— C18A— C19A 50.7 (4) 

C14A— C13A— C18A— C19A 177.6(3) 

C17A— C18A— C19A— C20A 149.0(3) 

C13A— C18A— C19A— C20A -84.9(4) 

C17A— C18A— C19A— C21A 27.0(4) 

C13A— C18A— C19A— C21A 153.2(3) 

C 1 8 A— C 1 9 A— C20A— C29A -26.2 (5) 

C21A— C19A— C20A— C29A 92.3 (4) 

C18A— C19A— C20A— C30A 156.6(4) 

C21A— C19A— C20A— C30A -84.8 (4) 

C20A— C19A— C21A— C22A -126.5 (4) 

C18A— C19A— C21A— C22A -0.9 (4) 

C28A— C17A— C22A— C21A -78.2(4) 

C 1 6A— C 1 7 A — C22A — C21A 1 6 1 .0 (3) 

C18A— C17A— C22A— C21A 41.7(4) 

C 1 9 A— C2 1 A— C22A— C 1 7 A -25.4 (4) 

C16A— C17A— C28A— 02A -140.3 (5) 

C18A— C17A— C28A— 02A -17.2(6) 

C22A— C17A— C28A— 02A 93.3 (5) 



C15B— C16B— C17B— C28B 68.1 (3) 

C15B— C16B— C17B— C18B -58.4(3) 

C15B— C16B— C17B— C22B -173.5 (3) 

C28B— C17B— C18B— C13B -60.6(3) 

C16B— C17B— C18B— C13B 60.9(3) 

C22B— C17B— C18B— C13B -173.8(2) 

C28B— C17B— C18B— C19B 69.4(3) 

C16B— C17B— C18B— C19B -169.1 (2) 

C22B— C17B— C18B— C19B -43.9(3) 

C12B— C13B— C18B— C17B 178.0(3) 

C14B— C13B— C18B— C17B -56.5 (3) 

C12B— C13B— C18B— C19B 56.2(4) 

C14B— C13B— C18B— C19B -178.4(2) 

C17B— C18B— C19B— C20B 150.4(3) 

C13B— C18B— C19B— C20B -83.9(3) 

C17B— C18B— C19B— C21B 27.5 (3) 

C13B— C18B— C19B— C21B 153.2(3) 

C18B— C19B— C20B— C29B 142.0(3) 

C21B— C19B— C20B— C29B -98.8 (4) 

C18B— C19B— C20B— C30B -42.1 (4) 

C21B— C19B— C20B— C30B 77.1 (4) 

C20B— C 1 9B— C2 1 B — C22B - 1 27.4 (3) 

C18B— C19B— C21B— C22B -0.6(3) 

C19B— C21B— C22B— C17B -26.1 (3) 

C28B— C17B— C22B— C21B -78.0 (3) 

C18B— C17B— C22B— C21B 43.0 (3) 

C16B— C17B— C22B— C21B 162.4(3) 

C16B— C17B— C28B— 02B -130.4 (3) 

C18B— C17B— C28B— 02B -7.8 (5) 

C22B— C17B— C28B— 02B 103.3 (4) 



Hydrogen-bond geometry (A, °) 



D—n-A 




D—n 


n-A 


D-A 


D—n-A 


C\3A— ni3A- 


■02A 


1.04 (4) 


2.52 (3) 


3.186 (4) 


122 (2) 


CUB— RUB- 


•023 


1.02 (3) 


2.47 (3) 


3.165 (4) 


125 (2) 


C19^— H19^- 


■02A 


0.95 (4) 


2.45 (4) 


3.006 (5) 


118 (3) 


C225— H22C- 


■ow 


1.05 (4) 


2.56 (4) 


3.567 (4) 


160 (3) 



Symmetry code: (i) -x,y+\l2, -z+1/2. 
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